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(54) Battery packs. 



(57) A battery pack intended for use in under- 
ground workings or oil rigs comprises a holder 
(12) for a battery of rechargeable cells (14), each 
of which is provided with a cap (16) defining a 
seated space into which gases discharge from 
the battery during charging can escape, conduit 
means (18,20) leading from each sealed space 
connecting the space with the exterior of the 
holder (12). 
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This invention relates to battery packs. 

In underground mine workings and oil rigs it is of- 
ten necessary to use batteries, for example in emer- 
gency lights. As re-chargeable batteries can generate 
flammable gases when being charged they cannot be 
used in installations the interiors of which are hermet- 
ically sealed from their surroundings. 

This means that non chargeable cells have to be 
used, which can be expensive since they have to be 
discarded when they are flat. Alternatively recharge- 
able cells have to be removed to a safe area for charg- 
ing. 

It is an object of the invention to obviate and/or 
mitigate this and other disadvantages of the prior art. 

According to one aspect of the invention there is 
provided a battery pack comprising a holder to hold 
at least one cell to be charged, the holder being pro- 
vided with connectors to be connected to the termi- 
nals of the, or each, cell; sealing means to seal the, 
or each, cell and the connectors from the atmos- 
phere; and venting means to vent outside the pack 
any gases released by the, or each, cell. 

Preferably the sealing means comprises an elec- 
trically insulative encapsulant to encapsulate the, or 
each, cell and the connectors. The encapsulant may 
comprise a silicone elastomer or an epoxy resin. 

Preferably the venting means comprises a vent 
conduit to vent any gases released by the, or each, 
cell. The preferred embodiment of this invention is 
suitable for use with cells having vent apertures ad- 
jacent one end of each cell. Preferably the venting 
means includes a cap to be fitted over that end of the, 
or each, cell. In the preferred embodiment, the, or 
each, cap is in communication with said vent conduit 
to vent said released gases. Preferably the, or each, 
cap is also sealed from the atmosphere by the sealing 
means. 

The holder may be adapted to hold a plurality of 
cells, in which case a single cap is preferably provided 
for each cell. A plurality of connecting conduits may 
extend between the caps for adjacent cells, such that 
all the caps are connected together by said connect- 
ing conduits. Said vent conduit is preferably in com- 
munication with the connecting conduits to vent said 
gases outside the pack. In the preferred embodiment, 
the vent conduit and the connecting conduits are In 
the form of pipes. 

The holder may be provided with switching 
means to switch on or off power from the battery pack 
to an external electrical device. The switching means 
may be adapted such that the power from the battery 
pack is switched off before the, or each, ceil is re- 
moved from, or disposed in, the holder. The switching 
means may be arranged to engage a lid of an enclo- 
sure into which the battery pack is fitted such that 
when the lid is removed power is switched off. In an 
alternative arrangement, the battery pack may be 
adapted to be fixed to a support such that the switch- 



ing means engages the support, whereby the power 
is switched on. Preferably, the switching means com- 
prises a plunger movable between a first position to 
switch on the power and a second position to switch 
5 of ft he power. 

Temperature measuring means may be provided 
to determine the temperature inside the holder during 
charging. Preferably the temperature measuring 
means comprises a thermistor. The thermistor may 
10 be adapted to vary the charging current to the, or 
each, cell as the temperature in the holder varies. 

The holder may be provided with at least one sup- 
port member. Where the holder is adapted to hold a 
plurality of cells the holder is provided with a support 
1 5 member for each, cell. 

According to another aspect of the invention, 
there is provided a method of charging at least one 
celt of a battery pack comprising disposing the, or 
each, cell to be charged in a holder, the holder being 
20 provided with connectors to be connected to the ter- 
minals of the, or each, cell; disposing venting means 
around the, or each, cell to vent outside the pack any 
gases released by the cell; sealing the, or each, cell 
and the connectors from the atmosphere; and there- 
25 after charging the, or each, cell. 

Preferably the, or each, cell and the connectors 
are sealed by encapsulating them with an electrically 
insulative encapsulant. The encapsulant may com- 
prise a silicone elastomer. 
30 Preferably the venting means comprises a cap to 

be fitted over one end of the, or each, cell. In the pre- 
ferred embodiment, the, or each, cap is sealed from 
the atmosphere. Preferably the, or each, cap is pro- 
vided with at least one conduit to vent any gases re- 
35 leased to the atmosphere. 

Preferably a plurality of cells are disposed in the 
holder. 

An embodiment of the invention will now be de- 
scribed by way of example only with reference to the 
40 accompanying drawings, in which:- 

Fig. 1 is a schematic plan view of a battery pack; 
Fig. 2 is a view along the lines ll-ll in Fig. 1; 
Fig. 3 is a schematic plan view showing only the 
venting means; and 
45 Fig. 4 is a schematic view showing the internal 

circuitry of the battery pack. 
Referring to the drawings, there is shown a bat- 
tery pack 10, which comprises a holder in the form of 
a box 12. As shown, the box 12 is of a suitable size 
50 and shape to hold ten cells 14. The cells 14 can be 
nickel-cadmium cells (NiCd), or they may be any 
other type of rechargeable cells. The holder is also 
provided with a plurality of supports 26 to support the 
cells (see Fig. 2). The battery pack 10 is adapted to 
65 be connected to a charging circuit (not shown) to 
charge the cells 14. 

The pack 10 is provided with venting means com- 
prising ten caps 16 which are adapted to fit over, and 
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hermetically seal, the tops of the cells 14 and their up- 
per terminals 15. A plurality of connecting conduits 18 
(shown in Fig. 2 and schematically in Fig. 3) connect 
adjacent caps 16 together such that all the cells 14 
are connected in series to each other by the connect- 5 
ing conduits 18. In this respect, reference is made to 
Fig. 3 which shows the preferred interconnection be- 
tween the cells via the connecting conduits 18. The 
connecting conduits 18 are formed of a suitable ma- 
terial, for example, silicone tubing. A venting conduit w 
20 leads from the cap designated 16a at the end of 
the series connection to the atmosphere outside the 
box 10. 

The purpose of the caps 16 and the conduits 
1 8,20 is to vent gas which may be released when the 15 
cells 14 are charged. NiCd cells are provided with a 
small aperture at the top such that any gas produced 
during charging will be released to the atmosphere. 
The caps 1 6 are arranged such that they fit over the 
top of the cells so that any gas is released to the in- 20 
side of the caps. The gas thus released passes along 
the connecting conduits 18, and thereby to the at- 
mosphere via the venting conduit 20. 

The pack 10 is also provided with a temperature 
sensor in the form of a thermistor (not shown) dis- 25 
posed in the box 12 to measure the temperature in 
the box 12 and cause the charging current to be var- 
ied according to the temperature. 

The pack 10 is also provided with electrical con- 
nectors 22. Reference in this respect is made to Fig. 30 
4 which shows that the cells 14 are connected togeth- 
er electrically in series, the positive terminal from the 
cell 14a being connected to the switch 24 and the 
negative terminal from the cell 14b also being con- 
nected to the switch 24. 35 

When the cells 14 have been placed in the holder 
12, with the cap 16 and conduits 18,20 arranged in 
place, an encapsulant (not shown) is poured over the 
top and between the cells to encapsulate the cells 14 
together with the caps 16, the connecting conduits 18 40 
and the portion of the vent conduit 20 which extends 
inside the box 12. The encapsulant also encapsulates 
at least the lower portion of the switch 24. The encap- 
sulant is a silicone elastomer, suitably, AMBERSIL 
RTU 2039 (Registered Trade Mark). When the encap- 45 
sulant has been poured into the box 12, the box 12 
may be placed in an enclosure (not shown) containing 
other electrical apparatus. A lid (not shown) which 
may be shared by neighbouring apparatus in the en- 
closure Is then placed over the top and secured in so 
place. 

Hold down screws 36 f ix the box 12 in place in the 
enclosure. 

Leads 28,30,32,34 extend from the box 12. The 
leads 28,30 are connected between the thermistor 55 
and the charging circuit The input/output leads 32,34 
are connected to a switch 24. 

The switch 24 connects the cells 14 to the charg- 



ing circuit and an external electric device, for example 
emergency lighting. The switch 24 comprises a plung- 
er 25 movable between a first extended position and 
a second depressed position. The plunger 25 ran be 
depressed to the second position by a projection on 
the lid when the lid is fitted in place. Conversely, 
when the lid is removed, the plunger 25 moves to the 
first position. 

When the plunger 25 is in the first position, the 
charging current and power to the emergency lighting 
is switched off. However, when the plunger 25 is in 
the second position, power from the charging circuit 
and from the cells 14 to the emergency lighting is 
switched on. 

When the cells 14 have been placed in the box 
12, the encapsulant is poured into the box 1 2 and the 
switch 24 is switched on. The leads 28,30 can then be 
connected to a charger to charge the cells. 

Various modifications can be made to the inven- 
tion without departing from the scope thereof. For ex- 
ample, the box 12 could be adapted to hold a greater 
or lesser number of cells than ten. Also, the arrange- 
ment of the venting means could be varied, such as 
by providing a plurality of connecting conduits 18 con- 
nected to a manifold and thereby to the venting con- 
duit 20. 

The box 12 may contain other electrical circuitory 
to control the charging current. 

Claims 

1 . A battery pack comprising a holder to hold at least 
one cell to be charged, the holder being provided 
with connectors to be connected to the terminals 
of the, or each, cell characterised in that sealing 
means is provided to seal the, or each, cell (14) 
and the connectors (15) from the atmosphere; 
and venting means (18,20) is provided to vent 
outside the pack any gases released by the, or 
each, cell (14). 

2. A battery pack as claimed in Claim 1 , character- 
ised in that the sealing means (16) comprises an 
electrically insulative encapsulant to encapsulate 
the, or each, cell (14) and the connectors (15. 

3. A battery pack as claimed in Claim 1 or Claim 2, 
characterised in that the venting means (12,20) 
comprises a vent conduit (18) to vent any gases 
released by the, or each, cell (14) and includes a 
cap (16) fitted over an end of the, or each, cell 
(14). 

4. A battery pack as claimed in any one of Claims 1 
to 3, characterised in that the holder (12) is pro- 
vided with switching means (24) to switch on or 
off power from the battery pack (10) to an exter- 
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nal electrical device, said switching means being 
adapted such that the power from the battery 
pack (10) is switched off before the, or each, cell 
(14) is removed from, or disposed in, the holder 
(12). 5 

5. A battery pack as claimed in Claim 4, character- 
ised in that the switching means (24) is arranged 
to engage a lid of an enclosure (1 2) into which the 
battery pack (10) is fitted such that when the lid 10 
is removed power is switched off. 



6. A battery pack as claimed in Claim 5, character- 
ised in that the switching means (24) comprises 

a plunger (25) movable between a first position to 15 
switch on the power and a second position to 
switch off the power. 

7. A battery pack as claimed in any one of the pre- 
ceding Claims, characterised in that a thermistor 20 
is provided to determine the temperature inside 

the holder during charging and is adapted to vary 
the charging current to the, or each, cell as the 
temperature in the holder varies. 

25 

8. A method of charging at least one cell of a battery 
pack comprising disposing the, or each, cell to be 
charged in a holder, the holder being provided 
with connectors to be connected to the terminals 

of the, or each cell; characterised by disposing 30 
venting means around the, or each, cell to vent 
outside the pack any gases released by the cell; 
sealing the, or each, ceil and the connectors from 
the atmosphere; and thereafter charging the, or 
each, cell. 35 

9. A method of charging a battery pack as claimed 
in Claim 8, characterised in that the, or each, cell 
(14) and the connectors (15) are sealed by en- 
capsulating them with an electrically insulative 40 
encapsulant. 

10. A method of charging a battery pack as claimed 
in Claim 8 or Claim 9, characterised in that the 
venting means comprises a cap (16) to be fitted 45 
over one end of the, or each, cell (14) the, or 
each, cap is provided with at least one conduit 

(18) to vent any gases released to the atmos- 
phere. 
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